Abstract
Introduction

1
In streams with low autotrophic production, plant-litter decomposition provides carbon Human activities from agriculture, mining and industry have contributed to the increase 10 of contaminants entering streams that affect the activity and diversity of biotic in water column. We expect that Cd and phenanthrene will restrict fungal diversity and 8 activity, and this will be more severe in mixtures with increasing Cd concentrations.
9
However, we also expect that some species might be able to metabolize phenanthrene and 10 thereby survive under the tested conditions.
12
Materials and Methods
13
Sampling site
14
The sampling site is located at Algeriz, a low-order stream in the Northwest of Portugal Biomed, Heerbrugg, Switzerland).
21
DNA was extracted from sets of 3 leaf disks (1 from each replicate) using an UltraClean control. To achieve normal distribution and homocedasticity, data were arcsine square 17 root transformed (Zar 1996 Effects of cadmium and phenanthrene on the structure of fungal community
13
During the study, 19 species of aquatic hyphomycetes were found sporulating on alder 14 leaves ( Table 1) . The exposure to increasing Cd concentrations led to a decrease in the (Table 1) .
17
Articulospora tectracladia was the dominant species in control microcosms,
18
contributing to 40% to the total conidia production. The exposure to the toxins,
19
especially in mixtures, led to a decrease in the contribution of A. tetracladia (Table 1) .
20
On the other hand, the exposure to Cd, alone or in mixtures with phenanthrene,
21
increased the contribution of the co-dominant species Alatospora pulchella.
22
Lemmoniera aquatica seemed to be tolerant of Cd, since its contribution increased with OTUs, particularly in the presence of phenanthrene. Generally, higher fungal diversity 7 was found from DGGE than from conidium identification.
8
The CA ordination of fungal communities based on conidium morphology and DGGE
9
OTUs showed that the exposure to Cd and phenanthrene altered the structure of fungal 10 community, with stronger effects for communities exposed to mixtures of both stressors 11 (Fig. 3) . The analysis of fungal communities based on conidium morphology showed 12 that the first axis, explaining 58% of the total variance, distributed communities along 13 the gradient of Cd concentration in the absence or presence of phenanthrene (Fig. 3A) .
14
The second CA axis explained 37% of the total variance and separated communities (Fig. 3B ).
22
Discussion
23
In the current study, the exposure of freshwater microbial decomposer communities to The inhibitions of fungal biomass and sporulation after exposure to the toxins were 22 probably due to the fact that aquatic fungi were channeling part of the energy available were added together (ca. 2-to 3-times lower than control microcosms). However, the 6 effects did not appear to be so drastic when diversity was assessed based on DGGE. 
11
The exposure to toxins also induced shifts in the structure of fungal community revealed Figure legends 
